Wastewater samples were collected using composite sampling in a polyethylene plastic containers that were previously cleaned by washing in non-ionic detergent, rinsed with tap water and soaked in 0.1M HNO 3 for 24 hours and finally rinsed with deionized water prior to usage (Ademoroti, 1996) . Sample bottles used were rinsed with sampled water three times and then filled to the brim at a depth of one meter below the wastewater from each of the five designated sampling points.
Wastewater sample bottles were labelled, stored in ice-blocked coolers and transported to the laboratory while in the Analytical laboratory; they were stored in the refrigerator at about 4 °C prior to the analysis (APHA, 2012).
Soil samples were collected at three depths (0-5 cm, 5-10 cm and 10-15 cm) from both sides of the river banks by using spiral auger of 2.5 cm diameter. Soil samples were randomly sampled and bulked together to form a composite sample from each designated point. They were then put in clean plastic bags, labelled and transported to the laboratory.
Collection of vegetable samples
The full grown vegetable of spinach (Amaranthus hybridus), lettuce (Lactuca sativa), cabbage (Brassica oleracea), carrot (Daucus carota), okra (Hibiscus esculentus), onion (Allium cepa) and tomato (Lycopersicon esculenetum) were randomly handpicked from various garden plots along Kubanni stream channels using hand-gloves, bulked together to form a composite sample, wrapped in a big brown envelopes, labelled accordingly and transported to the laboratory.
Sample processing and treatment
Wastewater sample bottles were kept in a refrigerator set at 4 °C prior to analysis (APHA, 2012) . Soil samples were air-dried, crushed and sieved through 2 mm mesh sieve. The soil samples were then put in clean plastic bags, sealed and labelled accordingly (Musa et al., 2009) . Each vegetable samples were washed with tap water, followed by deionized water, air dried in the laboratory, grounded to powder and sieved using 250 µm sieve (Munson and Nelson, 1990 ).
S.O. Oladeji and M.D. Saeed /Arch. Agr. Environ. Sci., 3(2): 123-130 (2018) the plant nitrate content without increasing the yield. Thus, growers who apply extreme fertilizers to confirm that nitrogen is not limiting for plant growing are unlikely to achieve any gain in terms of yield but increase the nitrate content of crops to the level potentially toxic to humans. The levels of anions in soils through fertilizer application depend on the origin of fertilizer and manufactured processes (Devkota and Schmidt, 2000) .
Moreover, an increasing awareness in terms of the importance of vegetables and fruits to human diet suggests that the monitoring of anion levels in food crops should be carried out frequently.
Nitrite (NO 2 -) is inorganic ions that occur naturally and are part of the nitrogen cycle. Nitrite oxidizes easily into nitrate by Nitrobacter thus, nitrate occurs more frequently in ground and surface water. Microbes break down animal and human organic wastes in soil and water to ammonia. This breakdown process of converting organic wastes into ammonia, which then oxidizes into nitrite and nitrate are referred to as Nitrification process done by Nitrosomonas and Nitrobacter bacteria (Grubben, 1976) .
Vegetables are having greater nitrate content than do other plants due to nitrogen fixation and is one way of exposing to excessive nitrite and nitrate in foods (ATSDR, 2011) . Also, exposure to high amounts of nitrites from soil and water contaminated arise from runoff of nitrogen-containing fertilizers (e.g., potassium nitrite and ammonium nitrite) as being reported in literatures Akan (et al., 2009; Oladeji and Saeed, 2018) . Excessive nitrite exposure by people resulted in acute methemoglobinemia, a serious health condition. Methemoglobinemia is a state in which there is an excess of methemoglobin in the blood.
Methemoglobinemia can cause cyanosis (blue skin) of limbs/ trunk, weakness and rapid heart rate (ATSDR, 2007) . Severe methemoglobinemia results in lethargy, loss of consciousness, irregular heartbeat, shock, convulsions, coma, and even death (Reddy and Menary, 1990) . Akan et al. (2009) examined the heavy metals and anions levels in some vegetable samples grown within the vicinity of Challawa Industrial area and reported chromium level as (1.00-9.23 µg/g) as highest in concentration among the analyzed vegetable while copper (0.89-2.17 µg/ g) concentration was the least. The concentrations of the anions were 40-1300 µg/g for nitrite, 65-1500 µg/g for nitrate, 122-765 µg/g for sulphate and 12-60 µg/g for phosphate respectively. They concluded that the leaves of vegetables contained higher heavy metals and anion concentrations than roots and stems. Therefore, addition of excess heavy metals and ions produce various negative effects in the soils as well as the vegetables grown through the wastewater irrigation. Keeping in view, the present study was aimed to evaluate the levels of nitrite in wastewater, soil and vegetable samples grown along Kubanni stream channels in Zaria, Kaduna State, Nigeria.
MATERIALS AND METHODS

Collection of wastewater and soil samples
Wastewater samples from Kubanni stream were obtained on a four-month basis at point of inlet into the river at five different 
Determination of nitrite in wastewater
Ten centimetre cube of the wastewater from each sample was pipetted into a sample container. The content of one sachet of the reagent powder pillow (NitriVer 3 Nitrite) was added, stoppered and the cell was shaken to dissolve the powder. The concentration was read at 507 nm after 20 minutes using a portable Data Logging Spectrophotometer (HACH DR\2010).
The result in mg/L nitrite expressed as (NO 2 --N) was displayed.
The amount of nitrite is determined by multiplying with a conversion factor of 3.284 (APHA, 2012).
Determination of nitrite in soil samples
The concentration of the chloride in the soil samples filtrates were firstly determined, the readings of chloride were divided by 10 and known amount of 0.02M Ag 2 SO 4 were added equivalent to the amount of chloride in the filtrates. 5 cm 3 aliquots were then taken into centrifuge test tube and diluted to 10 cm 3 with deionized water. The tubes were centrifuged for 10 minutes until the solutions were clear. 5 cm 3 of the clear solutions were taken in glass evaporating dish, placed on water bath, evaporated to dryness and then cooled. 1 cm 3 of phenoldisulphonic acid solution was added to individual tubes and analyzed as described by Musa et al. (2009) . The absorbance was taken at 507 nm using JENA Model UV/Visible Spectrophotometer and their concentrations were extrapolated from calibration curve.
Determination of nitrite in the vegetable samples
The concentrations of nitrite analyzed in each of the vegetable samples were carried out using Smart Spectro spectrophotometer (APHA, 2012). The method is based on diazotization of sulphanilic acid by nitrite in acid solution and the coupling of the resulting diazonium compound with alpha-naphthyl-amine to give a red azo-dye (Ademoroti, 1996) . Vegetable samples solutions were prepared by grinding each dried sample into powder. A known amount (1 g) of the powdered sample was transferred into 100 cm 3 flask and soaked with 50 cm 3 of deionized water. The flasks were capped and shaken for 30 minutes, then filtered into another 100 cm 3 volumetric flasks and the volume made to the mark with deionized water. Nitrite was determined spectrophotometrically using standard cadmium reduction method as described by Radojevic and Bashkin (1999) .
Statistical analysis
The results of nitrite in wastewater, soil and vegetables analyzed were expressed in form of bar-charts. The results obtained were subjected to one way analysis of variances (ANOVA) and Pearson Product Moment Correlations (PPMC) using Statistical Package for the Social Sciences (SPSS) 20.0 version software. Null hypothesis was adopted and this was set at 95% confidence mean level to check if there is significant difference in the concentrations of nitrite analyzed. Statistical decision for Pearson correlation coefficients (r) were in accordance to Robert (1992) .
RESULTS AND DISCUSSION
Characteristics of wastewater Guillard et al. (1999) . 6.40 mg/Kg was found at Sabon-gari followed by 2.44 mg/Kg at Industrial area along Jos road and this was closely followed by 2.15 mg/Kg at Tundun-wada, all these results were obtained in the harmattan season whereas the least level of 0.05 mg/Kg was obtained at Industrial area along Jos road and Sabon-gari sampling site during the rainy seasons. High levels of nitrite observed during harmattan season could be as a result of fertilizer accumulations in soil due to prolong use of the sites for farming as suggested by Abdu et al. (2011) . A decline in nitrite levels was noticed from dry season to rainy seasons which could be related to dilution effects as suggested by Chapman (1997) .
Characteristics of wastewater irrigated soil
The mg/Kg). Elevated levels of nitrite in the year 2014 could be as a result of wastewater use for irrigation combined with excessive application of fertilizers as suggested by Uwah et al. (2007) and Sodipo et al. (2012) .
Content of nitrate in vegetables
Nitrite concentrations in vegetables obtained along Kubanni stream channels is presented in Figure 4 . From the ANOVA data showed in Table 3 , the values of P = 0.990 > 0.050 indicated that there is no significant difference in nitrite levels across the sampling sites. The sampling locations revealed these statistical analysis as thus; Kwangila (2.883±2.654), Unguwa-fulani (2.210±1.669), Sabon-gari (2.580±2.679), Tundun-wada (2.873±3.659) and Industrial-area along Jos road (2.422±2.054), respectively. Their mean values are relatively close to one another thereby no significant difference is justified. Also, the data presented in Table 3 indicates respectively. These values are relatively close to one another and may be attributed to anthropogenic activities in the sampling sites as suggested by Butu (2013) . Table 4 which might increase the nitrite levels as suggested by Sodipo et al. (2012) and Oyedele et al. (2006) .
The ANOVA data presented in Table 5 showed that the values of P = 0.966 > 0.050 indicated that there is no significant difference in nitrite concentrations from one species of vegetable to another. This is elaborated from their mean and standard devia- Table 6 
Conclusion
The present study showed that nitrite concentrations ranged 
